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(54) METHOD FOR RECORDING PHASE TRANSITION TYPE RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
recording a rewritable phase transition type recording 
medium by which amorphous marks can be easily formed 
and erased in a rewritable phase transition type 
recording medium even when the reflection layer is thin 
or absent and the range of usable crystallization rate is 
not decreased. 

SOLUTION: The method includes a preceding step of 
low power pulse irradiation to irradiate a medium with 
bias power Pb for a first specified time yT prior to the 
top pulse as the section of initial irradiation of recording 
power Pw, and a succeeding step of low power pulse 
irradiation to irradiate the medium with bias power Pb 
for a second specified time xT just after the top pulse, 
with (x) and (y) satisfying the relation of 0.95<x+0.7*y< 
2.5. The irradiation period of succeeding pulses as the 
section of irradiation of high power energy beams after 
the above steps is controlled to >0.5 T and <1.5 T. ^ 
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2lZ7F-riBli/N 0 ;UX(D^I4^l+mjI (m(4^g*gfe£il 
-ar6T^^L. *fc. *E»/<JUXlz«lvC, ^-ft-f 

*t5 1 T-i5 6Ta)/<;uxi|6**^4^-"7/^ux*<fc4c 
■f Its cn^mfS<DfB^N°;uxi:mflSc7)^-^/\ 0 ;ux<h: 

[0 0 3 9] 

(3) 

o 

[0 0 4 2] *&AH<Dj3 n («*.!*/? 6> l*»*0 

T~ 1 . 5Tt*fey, C<DitS^ffiMf-5C klz cfcoT, 

^f- e-A ^ msrt « em -e fes oux (iBft/ 

0. 5TH±1. 5 TJilTir-T-Sc c:^ 

[0 0 4 3] m*., afj + ^j ( i I*, i=2~m- 
0. 5JsA±1. 51iLTt-ri)o ffi + iSj ( i I*. i=2 

~m- 1 <DfltA<1 ^e>**<n*4»*i= 

I*. *(D«fc5'S:|BIHiaA<i t*. 

< T»**i*fc«>. ^aiaft3&</j^ < u y 
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[0 0 4 4]—^, a\ + $\ (.lit. i=2~-m-1& 

9-1 345 25§^i (^i^KSS, 7 3 2. 0 6 
2-^fg) trfBSc^ftTU&o LfrLfcA*<b0i];U£, a 
j + jB jCDfii£ 2 Ja±<©fc-i)<4lcgS-r IBit/^UX 

gA<2 T^A/lt^r L^^fcto. CCDfBii;5;£-C*l;}:n T 
-?—5t (n + 1 ) TV — 5 IC X TTrfc-S 
2I©7-^ £SBi$ U It -5 C t A<T- # & l\, 
[00 4 5] -?-C-e0iJ^.I*\ £*j + £ j(DfiI#1 d&r-SJ: 
^fcfBii^M'X (t-e-^IC^Gfi-r-S^^/^UX) £nT 
-V— 7ffl/^X/^ — >CDt*-A^lC#JJDLT (n + 1 ) 

£ (n + 1) T7-^S^SlTl:f§„ a 
i =2~m-1 

[0046] LA N a- i^/S jCDfitl*, IB^glcfclt* 

5 iCDfitcDMfcSStfJ-C'l*. fflftfl^^fflflEfcfbifta** 

**<»4on*i\ v— >«**6«>frsv— ^» 

mmi-mm-tz. »ttfca>wfca<b«*a>***a^ is 
iiJicD;SJf ^ica^ y »»-r*-fc». -?-znmi*m 

[0 0 4 7] fc£!f#SCDlBillM*HcfclNT. n TV— £ 
(n+1) TV— -7:S:CD^A<1 TlCfc-Scfcai-ar j 

x . es»/ \° r? —u a<Dmmmm<<!> l o tz t~ i+t? v 

-71(0SA<1 TA^t,^:^<^*i..5Bi^tSA<BLN 0 fljx. 
tf. Eft/* 1 ?— SB«««3&«**3o-CU— ? 
-t*-AXtf-v hrtro3t§SJg»fliA<^ofcyt- 

[0 0 4 8] ^-ftli, a i + £ jCDMAWdT-Sxt. ESi& 
^<7)S^blc^-ri,iBi$H(7)S^?iT^CD^<b(Dtt73^ 
t£&tzthT°$>Z> 0 #jK.I*'a j + £ jCDfilA<1 t2tfll 
EiSftttCD^blcftLTV — 7»*ttCDS1bCDtt;£AWd: 
lifflt. C *t £> A<;H£?- -5 JfJtt©fiJ»A< LI- < 

Cixlc^LT, *%.BW^k<. a\ + P \ (i 
= 2~m-1 ftfieajft) CDfiSA<1 ICjfiL^^ICl*. V 

— ^(tJ^^uxcD^^cDAjux^jic/NVux^ i -oAq 

Cilery. ;Sft5i V; ft7£*£-<£*--flcV— -7£ 1 
T /£ Ifg < -T -5 Ct tfT- # -5 fc#> . C CD cfe 5 ft Fp'JHIiitB 
zy|c<t^ 0 a\ + $\ ( i =2~m- 1 U&Sf&gL) CD 

6;5Jt»?iTCD^bl*. £'CDV-?fil::fcOTtl5]f£T*$> 
■5> A^ <o V fe -S o 
[0 0 4 9] ^.nmiZ^tLlt. V— 7Btj4ffiSPC0^C0m^ 

i= <t y iBHB#cofisar B <b A<ffl*j * ft & cd -e . zmmvm 



SA<<Cl^ tot, 5fcsI/\°;UX (fB«A;UX1) |c^< 

m i * r> - x * i - 1* - a £ ?- & e n -c & -5 m si/ < 

;ux (E»/^u^2J*i») co=&^co.BBW^fi8^ 1 T(-ifi 

[0050] tztiL. m^—yt><m.i^t^uaizit. 
/■?;ux £ttit£T c t iz «k y v— 7 mjiggpsi/^isajco 
^JS^t^'J^b^ or j + yS j (i=2~m- 

1 C0fitl*1 A>f,^'>Tf>Lfc7JA<a^^^ 

tfe-So Set, is^r?— x^;u^— t*— AcD/^;ux# 
xcommmmu. o. 5 T«±i »sl<i*o. 8 

T)U±<!:-r-S>o 1. 5TJilTi:L, L < I* 

1. 2 TiaTir-T-So 

[005 1] <ffc\ m.'&im<r>a m +$ m \t. 1. 5^JS^. 

IcLT. ffi^b^IB^)l(ci8ll*LfcS^*fcl*iSSJl 

& U f= * * , IB it B# v— 7 CD IS *SIHb S R6 JhT- # . 
ffifflprfil^$gS<baJtCD©SI$S5rt-5ci:>tt< , 

i*, v— 7S^iasBai^fc s L^T«t ygf-cfes. -ai-, 

*SIB^ -S. IC a L. fcft «<bfi«B««EI*CD«*l=0 

[00 5 2] *^B^ii, stea<bL-v>-rL^»*E»ji 

CD* 3 JfcStta<bL-V>-ri.^*f»i: LTI*. S b T e ;£JI 

CtA<T^5„ C(DJ; r> &!3itfSCDStfc#'J<t LTIi, 
(Sb|- a Tet- a ) bMl-b (0. 6<a<0. 9, O. 
7<b<1. MIJGe, Ag, In, Ga, Zn, S 
n. Si, Cu, Au. Pd, Pt, Pb, Cr, C 
o, O, S, Se, V, Nb, T a cfc y il 

[0053] SbTe ^a^«§fi£«t HSb A<iiflJI-^ 
^^i>^§/$CDIBISIili, ffi^^bSSBItiS^CDiBli^ t L 

cDSBi*B<fe y n$sa^ LVi-^mftZ^&o i^f? 

— - 7A < S$Sa^bL^p■rt^<hL^5^lmA ^ . CCDM/SCDIBIi 

ic mmn v - -7 * \z^ B ^<D±m<M. b *t-r . 

MBa>ttB1fi« t CD^^ t>HJga^A<iitCDlr^ L . 
G e 2S b 2T e 5^»5£CDtBtllllCfcL^TIi$Sa^CD^fi£ 
f>*i i> C t , SJlSaibCD ^^-XAAWJ:^- 

[0 0 5 4] f LT, ZCD*5^iffli5£CDfBISIl-e, JftSft 
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H^^"L^U^^flIl?^3 0 nmiaTCDC:<^l>J£llJi£ 

[0055] ^t^i^ ttmtmmmm^ rsizmo 
s*§^. ±&<d&?\z. mm±m^^)^-^-ju\z 

m£m-t&Z.tti<X£tj:l^ Sot, tf-A|-*t LTSfi 
3 0 nm^lTCDC > <Sit^JS:^Iil3Rg^>tlTL*5o 

[oo5 6] mi^x. ^mwcDftmtmmmfc&mm 

itlCOLNT. m3£m^T|&B£-r£ 0 HI 3 fifB^bSE 

ffi*<bfflE»»(* i o i±. %.mm 1 o a t . e»jkksp 

[0 0 5 7] C^t, Oaft ftlf—A^&S* 

L, 0 b^LtSAtl), IBitSl Oc^b 

(Dl^^ffiSi-r^fil]#^t-Oo fit, SBttMMMMl*. 
ftSM 10 b, iod^ IS liS i o c t*-tttx.r« 

*$*ltL^o *fc, ffiBHOb, 1 Odli, f« 4 
*U EfiJfl 0 clz*5l+S5te— A(D»i|R»$*J»LT 

sa^^ras-r^it**!^ iBfin 1 o cfr&a>ft«a£ 

[0 0 5 8] £ S>|Z % IBSB1 Oclt ffl^b«*4^& 

3&ry. ^^^\z^ B ^mt<mtLx^(D^nmmit 

t5 e ffiggfll 1 Oelt IBIIB 10 c<D&S£3fc 

e-A(o^^ffiKic^^«»fctf)(ox^~-y-«HB*asjs 

Ltl^o EIM»tttt2li, RM1 0 f , 1 

o h t % iBSiBi o g fc$-tttS.r«filt**iTfcy, c: 
nb0SIi i o f , 10 h&tfESUB lOglt **i 

-e*u ±iB(D«as iob, 1 o d Ristzmm 1 o c t 
[0059] sfti o i i*. -tojasiziass^^ 



[0 0 6 0] ±EOJ5£Hi 1 0 a (COl^T. 

LTI*Ag. Au. A I. CufJ±S»(!:tl)iI^ 
<D\ZA gT'feSo fiiKfitliAu, Cu. AlliAgt 

*f-*ttffl-r a g sfflL^* z t ^ 

[0061] Ag, A I . A u. C u^(*^^^^;g^ 

fey. 5lS^-%lUTflS(DC r . Mo. Mg. Zr. 
V. A g . In. G a . Z n . S n . Si. Cu. A 
u. AL P d . Pt. Pb. T a . Ni. Co. O. 
Se. Nb. Ti. N^FCD^ttlftTC^S^A/Ttiai^o 

sa*na>Rffi*ai« 5 o ~ 2 o o n m^&i^ *-r 

[0 0 6 2] fcfc\ iMSWKfcl^TI** §11 10ft 
«M1 0 e(Df»l::fiMJl£*LTl*£l\, E»flM 0 

c icTte— A£gj&vt±&i&s#fc&a>"e. -tftSTOit 
j5/><3 o nmiaT<Dr<»iMSMiiT&*itf* istf-rt 

ctt^^^fe^) 0 *y»SL<l*2 0 nmlUTt-r&o 

[0 0 6 3] ±ECDH^it(=fct^T. ^B^COE^ji 
(4. E«MH*»2^<DE»=»LT«l=*a-e* 

-5 0 cHi*. E««<*«2i±. *t^aa**»Kt-r* 

EcDfsaraiob, iod, 10 f, lOhicotNr. 
*<Dtt8«SKWt4. ^*t6fl)«KIi Ob, 10 
d, 1 0 f , 10 h(&tt#4i*. Btt*. ^ 

Jg^b s ^»^(7)^b^. CUblfe. ftft**. Ca. M 

^bCDig^bfe. tt<b». aft*, 7vft*tt*rLt#ft 

S> O 

[0 0 6 4] Sfc. *yffiLffi»1S1t i» « 
ISJB 10b, lOd. 10f, 10h CD«*4I*. 




l\, C*lt><D$kmm 1 O b, lOd, 10f, lOhCD 

[0 0 6 5] £61::* H^irMLTI*. tS«ttJi (&H 
Jf) 1 O nm*;g^fc£<t, 0 i -^IBft 

Jf (E8I1 O c. 1 O g) <D&1&N5±1&g:tf^+ftV 
fc l J, §8BlOb, 10d, lOf, ^OhtLX(D 

*cDsy*i*. ^tf>JHtf>Ji£ icj±#tj^-&<D-e. 

4«4L*t<ft«. M:, TMM1 Od, 10h 

7 O nmJa±(0l»3?S*-r«Ci:*<»*Ll^o -tl 
tt. ISA<7 0nm*itlt JftyiSL*— /<— h 

[0066] Jbl:, Ob, lOd, lOf. 

1 o h<Dmft<D±m\t. fiicKftraa>Bi«i=«feoT. 20 

O nmSJt^H»Mli±IBi:tj:5A<, g^200nm 

*y***L>t. E«IMi-eJlfc9l»«3W«*5orL* 

(D«ffiT?«HLfc»««fey ta<6ofciJ, *fc. ifttt 
4<*tty. SS10 i(D«B-CtBLfc»tt*iJ»<S: 
otL*5fl)-C»*L<«j:t^ J:«ff*L<tt150n 

[o o 6 7] -£tz. mmm 1 o c , 10 g o>«*M::oi* 

T(4. 3nm^b2 0nm(DH^LlV «fc l J»* 
L<l£5~ 1 O nmtifeSc EtSIS 1 O c, 1 

Oc, 1 OgJktflBIl Ob, lOd, lOf, 10 
«ti»tt<A < , EHW*(D««*«:*>^E»tt» 

[0068] Ob, 10d, lOf. 10h. 

IBS1 10 c, 10 g&tfJk^fi 1 O a (4. 'J 

[0 0 6 9] **?HI*±i«Lfc*JSlB«atf-€-a)*®« 
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g|::JBl>6x*;Mf— fcf— Ate* U— »f— 3fcl::IBS**L 
[0 0 7 0] 

O. 6mmW#'J*-#* 
— hStS-hiCZ n S-S i 02TSP«BJB (J5* 1 0 0 n 
m) s G e8S b65T e27SBti/i (Icf7nm) % Zn 
S-S i 02±ffiS»lf (US 1 6 O nm) £3>/<?4 'J 

a^SS(*3 3nm1?fty, $fia«l*3 4 8 n mffe 
y. 3ttf^^l40. 7 4/imt?fe^)o 

[00 7 1 ] CCD&t^ X^7 £ U— "If— M6 3 5 n 
rru Mn»NA*<0. 6 0)3t¥S*«t«*f-f 

mWCDDC (direct current : ESS) ft £iSlt"3~>S C <b 
Lfco 

[0072] *-r\ #a«t*^&«jif3S4W^**-r5S 
■7— £*jmem ott\ fro. ck^-t— *nn<D«aiei 

OTOi-/^->f^ »a*4<3. 8m/s. 
m<? P »V^SSBTA<3 8. 2ns (1/26. 16MH 
z) . SBg/^-Pw=1 1 mW„ Si/^-Pe = 1 
mW. /W7X/W-P b =n±'<r?— P r = 1 mW<7) 

fc/*;ux/** — >£JHIV or i (i^D =0. 3. B\ 
(i^2) =0. 7. x = 0. 7. y = 0 t Ltz Q 

[0073] n^mit. ztD&oiztmLtzm^^mm 

JS3. 8 m/ s t'Br$a)ai - P e 4 D C* 

|3 N |J/^-Pe = 3. 5mWl:t2 5dBfil0)N 
d Btfcofco 

[0 0 7 4] zcD-x-r x^l=E»S-tfftt^. 

Ltv7$^ISLfco ±EEflkftt»*MlwHi:E» 

fritz 3. 5 mWt gg/^-Pw=1 1 mWt 
L, HI l=«Lfc/^UX/<$— >*fflL^ Of j (i^ 
1) =0. 3. jSj ( i ^ 2) =0. 7. y=0£L. 
x<DlS«ft*ttH«0)*-/^->*E»Lfc. - 
<0J:5lcEAL«:flt«$. JSSS3. 8m/st*St/\° 
r^ — p r =0. 8mWtStl> V £ £Sfl£ L*lo * 

[0 0 7 5] ■5ltlftS«/^ f 7— /<^Htttf<0x tv 
*v ^ i: <Dm% & Tjk-t MX* fc 4 o dCDx (Difi^'h $ t > fc v 
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hit. (Dmwii&tf&ikitL-ci^&m+tfmmzJn. 

f:„ Sl^t, x=0. 7 t LTy <D\&&mt£-&X . m 

[0 0 7 6] H6I£bu££1£A , 7— /^uxHSS^gp© y t v 
•:/*4:<7>B8«**fBI'r&*. y <Dtt*<*# < ft * fc^f> 
l*y 5?v *!*/]»*< ft*, fft+3*., xtytO)IM 

H7l*x+0. 7 * y £*/<y$ <t<Cia^^*-rglT?fc 
*„ C<Dg]7IC^-r<fe5C 3?gs*^l*s (x + 0. 7 
* y) (Difek v-v$ *fr(SL„ (x+0. 7* 

y) SO. 9 5<Dt§. V'^lil Ons&T,!:* 1 ), 
(x + 0. 7*y) Si. 3 =J>V$\*. 
6. 5 n s JilTirftofcc £fc. 3SiSmi*ia$iHA<^S 
RttS© i: #15 5 5 %. fg^ttSla) t %m 4 7 & o 

[007 7] ftfc\ siamttiUTro«fc-5icLr*iftfc„ 

;Sft6 3 5 n mOTU— tf— O. 6 mmJSOT'K'J ~h — 
if-*— H«^ILtIS2 0 O nmCDA I 99. 5T a 
0.5»*W£Lfc**<Dfi**Jlfe*I l£»lJ£U * 
^J£^J0)3feT ! -i'X^^ffiLrKI*2 O 0 nm(75A I 99.5 

T a<).5Bt*S±Lf=**(D£**3fc« I 2*«3tLfc. 21 
JgSI* (12/11) 1/2*100 (%) CDiClCj; ysfctf) 

fee 

[0078] ftfc\ iWKsy^tuct, 

tt£IBn ttSCtCioT, S*fHA<ft < T t lEUft 
•7— 7 mw&tm^t ^saicfj-ftx.4 c t*<^*. 

[0 0 7 9] 



ft < T t , *l^tBfcfcSSflE(*:ft*©lE«B#V— •: 7 (Off & 

if *$ y © / x 3&<a * * /= » , a«M i = * * 

[0 0 8 0] *«KttllJ&<ftL*XI*»l*tlfc<bfflK»« 
frlc v— : 7 *(DIE»£ *rft 5 tJHS/^-RgStflJ 

<b*l»±-C*, ttfflW*6ft»iMbj*S<Dl6Btf»< ft* 
© * P>« t? # * 3PJ jfe A<fc 4 o 
[0S<Dffi»ftlKW] 

[Hi ] ^nmmutt'M-m^&'^T-'^—^o)- 
m £ ^-f u— tf — / jK^s t? fc * . 

[H2] *S6B£CDsefi;S;£|cm^*/OUX/'?S — 

#y i- *> it * / <)i>7><ti&(DViiw m X 4 o 
[13] *iK<bl!!e»ftl*aj|*£a8&Br&6. 
[14] m&mictsit&m&vy-izttir&m&mtom. 

[El 5] HJ6«9lctelf4ftK«/W-/<;UX^Itei5(D x 

t i? v 1 1 (omm *stai? fc * . 

[16] 3US« 1= ds 1+ 4 flUISia/ < 9 — / Ou*BI*t»a> y 
[H7] IUg0iJ|cfclt4x + O. 7 * y <t v?-^^ t(Om 

1, 2 tm>&wi$ 

1 0 fcglbSSEiigM* 
10a SStH 

10b, 10d, 10f, lOh SttB 



10 c, 
1 0 e 
1 0 i 



1 O g 

mmm 



I 

1 

/< 
9 



[Hi ] 



ail 



11" 



1 23456789 



11 



U 



LJLJ 

yT xT 



[06] 
Pb-yT(O)-0. 3T(P»)-Q. 7T(0)....-Pe 



P* 

Pb /W7W«7- 
<Pr #1 



20 
16 
16, 
14 

1 10 

* 6 

* 4 
2 
0 

I 
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^ 1 






























3 0.5 1 1.5 1 
y (SSSKiD 
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[H23 
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[H3] 
10 



L 



mm 




&mm 












mum 








tmm 













.10a 

.10b 
.10c 
.10d 

,10e 



} 



.10i 



[H5] 



Sub. /100/7/160rw. GeeSbwTazr 

635nm,KA0.6.3.an/s.Clock-26-16*Hz.10T tone signal was written 
Pw=1li*. Pe=3. 5n>W 

Pg-g 3T(Pe>xT(0)-Q. 3Tgw)-a 7T(0). ,,-Pe 



20 
18 
16 
14 

^ 12 
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* 6 
ft 4 
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) 0-5 1 1.5 2 

x mmm 



[04] 



Sub. /] 00/7/1 60m. GeaSbeeTezr 

635nm. NAQ. 6. 3. 8n/s, Clock=26. 16Kfe, 10T tone eigne! was written 

P*=11l8l 
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40 
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3 25 
» 15 
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l 3. 5 4 6 
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[07] 
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• Y=0 










■ x=0.7 
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1 1.5 2 ZS 

*+o.7* y mmm 



F$ — A(#%) 2H111 EA04 EA12 EA23 EA31 FA01 
FA02 FA12 FA14 FB04 FB05 
FB06 FB07 FB09 FB12 FB15 
FB16 FB17 FB19 FB21 FB22 
FB23 FB25 FB27 FB30 
5D029 JA01 JB05 MAI 4 
5D090 AA01 BB05 CC01 CC02 DD03 
EE02 KK03 



